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ABSTRACT:  The  total  cost  of  producing  the  1976/77  sugarbeet  crop  is  estimated  at  $472 
per  acre  or  about  $24.33  per  ton  of  beets  harvested.  Total  costs  in  the  eight  regions  stud- 
ied range  from  $319  to  $683  per  acre  or  $21  to  $27  per  ton.  These  estimates  are  based  on 
a  survey  of  884  sugarbeet  producers  located  in  17  States.  Labor  was  the  largest  cost  com- 
ponent. 
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Introduction 

With  the  current  level  of  sugar  prices  and 
increasing  world  stocks,  knowledge  of  costs  to  pro- 
duce sugar  is  essential  for  evaluating  the  impacts 
of  sugar  policy  alternatives,  market  events,  price 
movements,  and  the  viability  of  the  domestic 
sweetener  industry.  During  the  period  of  the  Sugar 
Act  (1934-1974)  cost  studies  were  made  periodically 
by  the  Agricultural  Stabilization  and  Conservation 
Service  (ASCS)  and  updated  annually  using  indi- 
ces. The  last  sugarbeet  survey  taken  by  ASCS  was 
in  1972.  Since  then  many  input  costs  have 
increased  dramatically  and  new  technology  has 
been  introduced. 

This  report  presents  national  and  regional  esti- 
mates of  production  costs  for  the  1976/77  sugarbeet 
crop  based  on  a  national  survey  of  sugarbeet  grow- 
ers.' Regional  summaries  are  presented  for  the 
eight  major  sugarbeet  regions  which  were  defined 
in  previous  studies  by  ASCS.  Regional  groupings 
and  survey  counties  are  shown  in  table  A-1. 

Methodology 

Farm  data  were  obtained  from  884  sugarbeet 
growers  selected  at  random  from  a  list  of  growers 

'The  1976  '77  crop  year  extends  from  September  1, 
1976  to  August  31,  1977. 


in  beet  producing  counties  of  the  United  States. ^ 
The  survey  was  conducted  in  March  and  August, 
1977. 

The  survey  questionnaire  collected  data  on 
direct  cost  items  used  in  sugarbeet  production  plus 
data  needed  to  estimate  and  allocate  farm  over- 
head, management  charges,  and  land  costs. 
Detailed  information  was  collected  on  all  phases  of 
sugarbeet  production  including  quantities  of  fertil- 
izer, seed,  and  chemicals  applied;  machinery  and 
equipment  utilization;  custom  and  contract  field 
operations;  farm  labor  and  wage  rates;  irrigation; 
and  general  farm  costs. 

Interest  rates;  fuel  consumption  of  trucks,  trac- 
tors, and  motors;  fuel  prices;  land  values;  and 
machinery  price  indices  were  estimated  from  sec- 
ondary sources.  Power  and  equipment  costs  were 
computed  using  details  of  the  type  and  size  of 
machinery  reported  used  by  each  farm  operator  to 
perform  specific  field  operations  in  combination 
with  coefficients  and  formulas  in  the  Agricultural 
Engineer's  Yearbook.-^ 

-The  Statistical  Reporting  Service  (SRS)  aided  with 
the  development  of  the  survey  questionnaire,  selected  the 
random  sample  of  sugarbeet  growers,  collected  the  survey 
data,  and  edited  the  questionnaires. 

'"1975  Agricultural  Engineer's  Yearbook"  published 
by  the  American  Society  of  Agricultural  Engineers,  22nd 
edition,  May  1975,  pp.  347-354. 
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Cost  Concepts  and  Procedures 

The  total  cost  of  producing  sugarbeets  includes 
variable,  machinery  ownership,  general  farm  over- 
head, taxes,  and  insurance  costs.  In  this  study, 
variable  costs  include  expenditures  for  seed,  fertil- 
izer, chemicals,  custom  operations,  labor,  fuel  and 
lubricants,  repairs,  interest,  and  miscellaneous 
items.  Machinery  ownership  costs  include  charges 
for  replacement  and  interest.  General  farm  over- 
head includes  costs  for  recordkeeping,  utilities, 
legal  fees,  and  similar  items  that  are  difficult  to 
allocate  to  a  specific  enterprise.  Taxes  and  insur- 
ance represent  real  estate  and  property  taxes  on 
farm  equipment  along  with  farm  liability,  fire,  and 
theft  insurance.  Two  additional  cost  components, 
management  and  land,  are  also  reported. 

Total  production  costs  include  all  costs  expended 
on  the  acreage  planted  even  though  some  acreage 
was  not  harvested.  Production  costs  per  acre  har- 
vested were  computed  for  each  sample  farm  by 
totaling  the  expenditures  on  all  sugarbeet  acreage 
planted  by  each  sample  operator  and  dividing  by 
the  total  acreage  of  sugarbeets  harvested  on  the 
farm.  Similarly,  production  costs  per  ton  were  com- 
puted by  dividing  the  total  production  costs  for  all 
beet  acreage  planted  on  each  sample  farm  by  the 
tons  of  sugarbeets  harvested.  The  regional  aver- 
ages were  then  computed  by  summing  the  esti- 
mated production  costs  for  each  farm  and  dividing 
by  the  total  number  of  farms. 

Except  for  pricing  operator  and  family  labor, 
obtaining  variable  costs  posed  few  problems  as 
prices  and  quantities  of  inputs  were  readily  avail- 
able. Computation  of  cost  estimates  for  other  items 
was  less  straightforward.  Concepts  and  procedures 
to  obtain  other  cost  values  are  discussed  below. 

Labor 

All  hired  and  contract  labor  was  charged  at  the 
actual  rate  paid.  Less  straightforward  is  valuation 
of  services  rendered  by  the  operator  and  his  family. 
Several  approaches  might  have  been  used  to  value 
these  services.  One  is  the  "opportunity  cost" 
approach.  Use  of  this  concept  would  require  the  dif- 
ferentiation of  the  quality  of  the  operator  and  fam- 
ily labor  for  each  farm,  determining  their  best 
employment  and  earnings  alternatives,  and  the 
minimum  labor  earnings  from  sugarbeet  produc- 
tion that  would  be  accepted  in  lieu  of  the  other 
alternatives. 

Another  approach  is  to  value  these  services  at  a 
rate  equal  to  wages  paid  hired  labor  on  the  farm  or 
the  average  wage  rate  in  the  region  if  no  labor  was 
hired  on  a  farm.  In  adopting  this  procedure,  one 


*U.S.  Department  of  Agriculture.  Farm  Labor,  Statisti- 
cal Reporting  Service,  February  1977,  p.  13. 


assumes  that  all  unpaid  family  labor  is  equal  in 
quajity  to  hired  labor  and  has  employment  alterna- 
tives. The  prevailing  wage  rate  may  understate  the 
productivity  and  opportunity  cost  of  family  and 
operator  labor;  conversely,  it  is  likely  that  all  fam- 
ily labor  would  not  have  alternative  employment 
opportunities.  In  this  study,  operator  and  family 
labor  were  valued  at  the  average  wage  rate  paid 
machine  operators  in  each  study  region  as  reported 
in  "Farm  Labor."'*  This  wage  is  higher  than  the 
average  rate  paid  all  hired  farm  workers  as 
reported  in  the  same  publication. 

Farm  Overhead 

General  farm  overhead  costs  such  as  record- 
keeping, telephone,  licenses,  and  similar  costs  not 
directly  related  to  a  specific  enterprise  were  allo- 
cated to  the  sugarbeet  enterprise  based  on  the 
crop's  proportionate  share  of  the  value  of  total 
farm  production  computed  at  1976  average  prices. 

Management 

Several  difficulties  are  encountered  when  pricing 
the  management  input.  There  is  no  theoretical 
guide  since  management  is  usually  rewarded 
residually  by  "profit."  Furthermore,  there  are  no 
standard  fee  schedules  upon  which  to  base  these 
charges. 

The  Agriculture  and  Consumer  Protection  Act  of 
1973  called  for  the  Secretary  of  Agriculture  to  con- 
duct a  cost  of  production  study  for  wheat,  feed 
grains,  cotton,  and  dairy  commodities.  This  Act 
specified  that  a  "return  for  management  compara- 
ble to  the  normal  management  fees  charged  by 
other  comparable  industries"  be  charged.  A  man- 
agement charge  of  7  percent  of  total  sugarbeet 
sales  was  used  in  this  study  and  is  consistent  with 
the  previous  cost  studies.  The  "comparable  return" 
is  based  on  fees  charged  by  farm  managers  work- 
ing for  banks,  insurance  companies,  and  farm 
management  companies  who  provide  overall  plan- 
ning assistance  but,  ordinarily,  not  day-to-day 
management  decisions. 

Power  and  Equipment 

Operating  costs  (repairs,  replacement,  interest, 
taxes,  insurance,  fuel,  and  lubrication)  for  power 
and  equipment  are  based  on  specific  machinery 
complements  reported  used  by  farmers  to  produce 
their  beet  crop  and  computed  from  engineering  for- 
mulas obtained  primarily  from  the  Agricultural 
Engineer's  Yearbook.  An  alternative  approach 
would  have  been  to  obtain  the  actual  variable  and 
fixed  costs  from  each  operator.  However,  this 
approach  was  considered  impractical  since  many 
farmers  do  not  keep  sufficiently  detailed  records. 
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Irrigation 

Components  of  the  irrigation  systems  used  on 
each  farm  were  obtained  in  the  survey.  Secondary 
data  were  used  to  estimate  the  cost  of  operating  the 
numerous  irrigation  systems  which  supply  water  to 
sugarbeets.  Replacement  and  interest  for  irrigation 
are  included  with  machinery  costs. 

Interest 

Interest  for  operating  capital  for  a  6-month 
period  was  charged  using  the  average  rate  for  1976 
Production  Credit  Association  loans  in  each  region 
and  the  estimate  of  the  operating  expenses 
involved  in  sugarbeet  production.  Interest  on  the 
investment  in  machinery  and  equipment  was  com- 
puted by  multiplying  the  average  rate  for  PCA 
loans  in  each  region  times  the  remaining  value  of 
the  machine. 

Land 

Traditionally,  land  costs  have  been  estimated  on 
the  basis  of  (1)  net  share  rent,  (2)  cash  rent,  or 
(3)  an  annual  interest  rate  applied  to  some  speci- 
fied value  of  the  land.  Land  cost  allocations 
deserve  special  attention  because  of  the  current 
magnitudes  relative  to  total  costs,  the  diversity  of 
methods  of  estimating  land  use  allocations,  and 
the  sensitivity  of  agricultural  land  values  to  prod- 
uct prices,  Government  support  programs,  and 
potential  urban  development. 

Any  method  of  estimating  a  land  charge  has 
limitations.  For  many  purposes,  including  short- 
run  estimates  of  supply  response,  a  land  charge  is 
usually  omitted  from  the  cost  of  producing  a  com- 
modity. Historically,  land  has  been  considered  both 
as  a  residual  claimant  of  income  and  as  an  income- 
earning  factor  of  production.  The  year-to-year  deci- 
sion of  farmers  as  to  what  to  produce  may  be  made 
without  considering  the  cost  of  owned  land.  How- 
ever, for  long-run  analysis,  a  charge  for  land  (re- 
turn to  the  factor)  is  an  appropriate  part  of  the 
total  cost  of  production. 

In  this  study,  all  three  traditional  methods  of 
allocating  land  costs  were  employed.  For  land 
owned  by  the  operator,  costs  were  computed  by 
multiplying  the  1976  average  Federal  Land  Bank 
interest  rate  for  the  appropriate  region  times  the 
estimated  value  of  land  for  agricultural  purposes. 
The  value  of  land  for  agricultural  purposes  was 
estimated  from  previous  cost  of  production  surveys 
and  updated  to  1976.  The  allocation  for  rented  land 
was  computed  depending  on  the  rental  arrange- 
ment reported  at  either  the  cash  rate  or  net  share 
rate.  The  net  share  rate  was  adjusted  for  paj'ments 
by  the  landlord  for  items  like  fertilizer,  chemicals, 
and  irrigation  equipment. 


Survey  Results 

Variable  Costs 

The  variable  costs  of  producing  the  1976/77  sug- 
arbeet crop  averaged  about  $295  per  acre  harvested 
(table  A-2).  Labor— operator  and  family;  irrigation 
workers;  contract  labor;  truck  drivers;  machine 
operators;  and  hand  workers— was  the  largest  sin- 
gle cost  component  and  comprised  37  percent  of 
variable  costs.  Material  inputs — seed,  fertilizer,  and 
chemicals — ranked  second  at  $100  per  acre  or  34 
percent  of  variable  costs. 

Among  the  production  areas  studied,  a  wide 
variation  was  observed  in  variable  costs  per  acre. 
Variable  costs  per  acre  are  lowest  in  regions  1  and 
2  where  most  sugarbeet  production  occurs  without 
irrigation.  However,  these  were  not  the  regions 
with  the  lowest  cost  per  ton.  The  highest  produc- 
tion costs  per  acre  are  in  region  8  (California  and 
Arizona)  where  the  sugarbeet  crop  is  produced 
entirely  with  irrigated  water.  Labor  to  operate  the 
irrigation  systems  adds  greatly  to  the  direct  costs 
in  this  area.  Nonetheless,  1976/77  average  cost  per 
ton  in  region  8  was  less  than  in  any  other  region 
except  region  5. 

On  a  per  ton  basis,  variable  costs  averaged 
$15.22  (table  A-2).  Among  regions,  variable  costs 
per  ton  ranged  from  $13.02  in  region  5  to  $17.38  in 
region  4. 

Total  Costs 

The  level  of  total  costs  associated  with  sugar- 
beet  production  varies  with  cost  concepts  and  esti- 
mating procedures  as  discussed  earlier.  Total  cos- 
ts— including  the  average  estimated  cost  of  land 
owned,  cash  rented,  and  share  leased;  overhead; 
and  management — averaged  about  $472  per  acre  of 
sugarbeets  harvested  in  1976/77  or  $24.33  per  ton 
of  beets. 

Total  costs  of  production  per  acre  ranged  from 
$319  per  acre  in  the  Minnesota-North  Dakota  area 
(region  2)  to  $683  per  acre  in  California  and  Ari- 
zona (region  8).  However,  given  the  high  tonnage 
of  sugarbeets  produced  per  acre  in  region  8,  total 
production  costs  per  ton  were  well  below  the  $24.33 
average  cost  estimate  for  all  the  farms  surveyed. 
Overall,  total  production  costs  ranged  from  $21.02 
per  ton  in  region  5  to  $26.92  per  ton  in  region  6 
(table  A-2). 

Yield  Impacts 

Costs  per  unit  of  production  are  closely  related 
to  weather  and  its  effect  on  yield  per  acre.  Abnor- 
mally low  rainfall  for  sugarbeet  production  in 
several  important  areas  of  region  2  resulted  in 
reduced  yields  and  relatively  high  unit  costs  of  pro- 
duction in  1976.  In  region  2,  yields  reported  by  the 
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farms  surveyed  averaged  12.5  Ions  per  acre  planted 
in  1976  compared  to  about  13.7  tons  per  :re  for  all 
farms  in  the  area  over  the  1971-75  period.  Con- 
versely, the  costs  per  ton  in  region  8  (California- 
Arizona)  were  relatively  low  in  1976  because  of 
above  average  yields.  The  average  yield  per  acre 
planted  on  the  farms  surveyed  in  region  8  was  4.7 
tons  higher  in  1976  than  for  the  1971-75  period. 
The  average  yield  for  all  the  farms  surve}'ed  in 
1976  was  19.4  tons  of  sugarbeets  per  acre  planted. 
The  weighted  average  sucrose  content  of  beets  har- 
vested was  15.982  percent.  Nationally  the  1971-75 
average  yield  was  19.0  tons  per  acre  planted. 
Yields  and  sugar  content  for  each  of  the  eight 
regions  are  shown  in  table  A-2. 


•  Summary 

Based  on  data  collected  from  884  sugarbeet  pro- 
ducers in  eight  production  regions  of  the  U.S.,  the 
total  cost  of  producing  the  1976/77  sugarbeet  crop 
averaged  $24.33  per  ton.  Labor  and  material  inputs 
are  the  major  cost  items.  The  average  total  produc- 
tion cost  per  acre  is  estimated  at  $472  for  the  eight 
regions. 

Production  costs  per  acre  were  highest  in  the 
intensively  irrigated  areas  like  California  and  Ari- 
zona (region  8).  However,  the  large  yields  achieved 
in  this  area  lowered  production  costs  per  ton  con- 
siderably below  the  average  for  the  884  farms 
surveyed. 
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Table  A-2 — Sugarbeets:     Production  costs  per  harvested  acre  and  per  ton,  by  cost  item,  specified 

study  areas,  1976/77  crop 


Regions 

Cost  item 

1  ; 

2  ; 

3  ; 

4  ; 

5 

6 

: 
: 

7 

; 

: 

8  ; 

All 

COSTS  PER  ACRE 

2  34 

8^ 

187 

06 

277 

61 

32  5 

08 

26  3 . 

61 

29  3 

11 

367 

93 

464. 

51 

295. 

43 

•  6 

36 

14 

45 

13 

76 

15 

94 

X  .J  • 

29 

44 

18 

51 

8. 

19 

12. 

62 

69 

59 

28 

94 

42 

50 

46 

85 

54 

86 

61 

10 

92 

29 

52. 

84 

56. 

31 

63 

01 

00 

00 

00 

00 

28 

2  . 

00 

42 

22 

32 

22 

28 

30 

36 

44 

02 

9  1 

O  X 

98 

44 

92 

42. 

01 

30. 

35 

Custom  operations  2/.. 

36 

33 

6 

54 

8 

53 

32 

63 

1. 

37 

21 

65 

17 

02 

118. 

65 

30. 

85 

All  labor  

67 

09 

71 

32 

121 

47 

114 

41 

118. 

03 

117 

83 

129 

44 

153. 

33 

108. 

68 

Fuel  and  lubrication.. 

10 

78 

12 

12 

26 

.94 

24 

77 

21. 

04 

21 

07 

24 

74 

34. 

3b 

21. 

39 

10 

31 

12 

92 

21 

20 

32 

72 

18. 

52 

14 

97 

18 

65 

19. 

06 

16. 

83 

Miscellaneous  expense 

3/  

1 

78 

10 

53 

1 

64 

4] 

3. 

90 

4 

20 

6 

97 

15. 

60 

5. 

94 

9 

65 

7 

95 

11 

21 

13 

33 

10. 

79 

11 

87 

15 

11 

18. 

53 

12. 

04 

Machinery  ownership  cost 

30 

18 

40 

07 

45 

19 

64 

66 

52. 

28 

56 

41 

57 

95 

24. 

54 

42. 

98 

19 

51 

25 

73 

28 

96 

39 

80 

34. 

18 

35 

59 

36 

87 

15. 

93 

27. 

50 

10 

67 

14 

34 

16 

23 

24 

86 

18. 

10 

20 

82 

21 

08 

8. 

61 

15. 

48 

7 

72 

12 

93 

8. 

98 

9 

32 

12. 

17 

11 

54 

14 

15 

8. 

56 

10. 

47 

Taxes  and  insurance  4/.. 

13 

37 

5 

41 

6 

20 

5 

56 

10. 

16 

8 

50 

10 

87 

11. 

68 

9. 

23 

26 

09 

21 

56 

29 

87 

30 

17 

34. 

39 

29 

01 

35 

69 

45. 

92 

31. 

07 

Total,  excluding  land 

5  /  

312 

20 

267 

03 

367 

85 

434 

79 

372. 

61 

398 

57 

486 

59 

555. 

21 

389. 

18 

Land  allocation: 

68 

77 

52 

28 

78 

78 

64 

67 

53. 

18 

89 

26 

108 

46 

127. 

86 

82. 

55 

Total  production  costs.. 

380 

97 

319 

31 

446 

63 

499 

46 

425. 

79 

487 

83 

595 

05 

683. 

07 

471. 

73 

COSTS  PER  TON 

14 

94. 

15 

15 

14 

51 

17 

38 

13. 

02 

16 

30 

15 

76 

15. 

78 

15. 

22 

1 

95 

3 

22 

2 

36 

3 

69 

2. 

67 

3 

18 

2 

46 

83 

2. 

38 

50 

98 

46 

49 

60 

65 

59 

30 

58 

87 

45 

31 

25 

49 

46 

45 

39 

48 

1 

59 

1 

59 

1 

51 

1 

41 

1. 

64 

1 

54 

1 

42 

1. 

52 

1. 

53 

Total,  excluding  land 

5  /  

19 

85 

21 

39 

19 

15 

23 

22 

18. 

42 

22 

13 

20 

68 

18. 

82 

20. 

19 

Land  allocation: 

4. 

31 

4 

23 

3 

98 

2 

68 

2. 

60 

4 

79 

4 

48 

4. 

29 

4. 

14 

24 

16 

25 

62 

23 

13 

25 

90 

21. 

02 

26 

92 

25 

16 

23. 

11 

24. 

33 

Yield  per  acre   (ton)  7/. 

15 

8 

12 

5 

19 

3 

19 

3 

20. 

3 

18 

1 

23 

7 

29. 

6 

19. 

4 

Sugar  content  (percent) 

8/  

16 

989 

16 

673 

16 

060 

14 

484 

16. 

865 

15 

776 

14 

917 

14. 

835 

15. 

9K 

2J  Includes  herbicides,   insecticides,   fungicides,  and  rodenticide  materials  not  included  under 


custom  operations. 

_2/  Includes  custom  application  of  crop  chemicals,   fertilizer,  and  lime  along  with  custom 

planting,  cultivating,   irrigating,  harvesting,  and  hauling. 
31  Includes  crop  insurance,  rental  expenses,  and  trace  elements. 
h_l  Includes  real  estate  and  property  taxes  along  with  general  farm  insurance. 
_5/  Real  estate  taxes,  a  land  expense,  are  included  above  as  they  could  not  be  separated 

from  property  taxes. 

_6/  Based  on  prevailing  tenure  arrangements  in  1976/77,  reflecting  actual  combination  of 
cash  rents,  net  share  rent,  and  owner-operator  land  allocations.     Cropland  values  for 
1976  are  used. 

V  Yield  per  acre  is  the  costs  per  acre  divided  by  costs  per  ton  which  approximates  the  yield 

per  acre  planted  on  the  survey  farms. 
8/  The  sucrose  content  is  a  weighted  average. 
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